Can magnetic resonance imaging be an alternative to computed tomography in immunocompromised patients with suspected fungal infections? Feasibility of a speed optimized examination protocol at 3 Tesla.
To prospectively evaluate a short MRI examination protocol for the detection of nodular pulmonary infiltrates in immunocompromised patients with hematologic diseases and suspected invasive fungal infections. Patients with nodular infiltrates on CT scans were examined on a 3T MRI scanner. The standardized protocol included axial T2-weighted fast spin echo (FSE) sequences +/- fat saturation (FS), and axial T1-weighted gradient echo (GRE) sequences. Long and short axis diameters of nodular infiltrates and visibility were assessed on MR images at least six months after the CT scan, blinded to patient and examination data. Inter- and intra-reader reliability was assessed in two patients. Statistical testing included Wilcoxon-test, Cohen's kappa, and intra-class correlation coefficients. Bland-Altman plots were created to visualize differences in the measurements. In all 13 patients MRI examinations were completed successfully (average examination time 12 min and maximum breath-hold time of 8s). CT detected 409 nodules. Sensitivity of MRI was 93.2% when using all sequences in combination; considering nodules >5mm, sensitivity increased to 97.9%. Reliability analysis showed excellent correlations with an intra-class correlation coefficient of at least 0.89 for T2 FSE (95% CI 0.79-0.93, p<0.01) images for the intra-, and the lowest of 0.77 for T2 FSE (95% CI 0.55-0.89, p<0.01) images for the inter-reader comparison. Agreement on nodule visibility was at least kappa=0.95 (p<0.01) for the intra- and 0.72 (p<0.01) for the inter-reader analysis. With an average examination time of 12 min, pulmonary MRI at 3T is feasible in immunocompromised patients with hematologic diseases and suspected invasive fungal infections. MRI might serve as an alternative diagnostic tool during follow-up examinations.